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−u′′(t) + G(t, u′(t)) = F (t, u(t)) + f in (0, 1)
u(0) = u(1) = 0
@)ACB
TX&lgX
G, F : [0, 1]×R → [0, +∞[ |tlnXW7X|tcnjVlg|t¬VXJ|i&rtiKenmibjVrtjcÂmªegTlnXc ~LXheÂenr u′ |i£ u Á f mpc|±ym yX&iµiVmenX[iVrti$iVXhy|enm tXW7Xh|yc jVlgXrti
(0, 1)
°`bjT$~Vlgrt¬VX&W$cJ|tlnmpcnXhc¤§lgrtW¡¬Vmryrytmp&|tÌÁtTX&W7mh|
|ti ~VTbadcnmh|]cnadcfegX&W$c4|ti R|lgmrtjc4WX&enTVrdVcT|yX¨¬£XhX&i ~Vlnry~£rKc X)¤§rtlcfegjda)enTX­X¢dmpcfegX&i&XtÁ
jiVmoKjVXhiVXhcgchÁoKj|tmeg|enm tX~Vlgrt~LX&lnenmXhcÂ|ti ibjVW7X&lgmh|tcnmWjVp|Renmrti±rt¤dcnrtjdegmryic @ c XhX4D AEAF ÁGD A  FHB °JI TVX&i
f


























|G(t, r)| ≤ c(g(t) + |r|2), g(t) ∈ L1(0, 1), c > 0 @  B
STX&aEcnTVrRXenT|ehÁ´m¤
G
cg|Regmc ¤§a @  B Á @)A%B T|yc±|4cnrtjdenmrti
u ∈ H10 (0, 1)
~Vlgr bmdXenT£|Re @)A%B T|yc]|
cnjV~LX&lc ryjVenmrti4mi
W 1,∞(0, 1)
c XhXMD  F ÁND  F |ti0enTVXlgX¤§XhlnXhiXcenTVXhlnX±miÂ°






















−u′′(t) + |u′(t)|q = |u(t)|p + f mi (0, 1)
u(0) = u(1) = 0
@ ; B
TX&lgX






−w′′(t) = |w(t)|p + f mi (0, 1)
w(0) = w(1) = 0
@  B





Rrtl|iX&X&K|iKecfegjda>rt¤ @  B rtiVX&|ti0cnX&i0enTVXrtlg¥7r¤qJmXhlnlgX|iTS|l|tc3DÔ F °z¶¤
w′(0) = +∞ rtl
w′(1) = −∞ egTVX&i w /∈ W 1,∞0
|i£4ry¬ bmrtjcnaegTVXp|tcgc mp&|t´|~V~Vlgry|yT$¤Ê|mpcenr7~Vlgr KmpdX]X¢dmc enXhiX
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STVXtXhiVX&l|%|tyrtlgmªegTVW-¤§ryl[ibjVW7X&lgmp&|c ryjdegmryi¨r¤	enTmc]XhoKj|enmrticmpc]rtiVX/|t~V~Vmh|Regmryirt¤enTVX
Y[X&egrtiWX&enTVrd0enr7egTVXdmpcn&lnX&eg|tmhXh yX&lc mrti0r¤	~Vlgrt¬VX&W @LACB >
Rmi£





























miVXh|tl cnadcfegX&W @ B °±zi¨enTXh|tcnX/r¤~Vlnry¬VX&W @)A B enTXW$|Reglnm¢
A − H ′(Uk)Id mc]r¤ØegTVX&i®c miVtj|tlh°uryicnmdXhlenTVX±¤§ryrRmiX&¢V|W7~VXP>
{
−u′′(t) = α u(t) + β in (0, 1)








°z¶emc}Xh|tcna7enr yX&lgmª¤§a7egT|Re @  B T£|tX±|imidµ£iVmªefa0r¤	c ryjdegmryicTVXhi
α = (2πp)2
° Rrtl}|













(A − α Id) (Uk+1 − Uk) = −A Uk + H(Uk) @	EB
uXh|tlnaenTVXW$|enlgmª¢
A− α Id mpcc miVtj|tl|ti>egTVXc adc enXhW @
	PB T|tX]iVreiVXXcncg|lga$|cnrtjdegmryi4rtl|midµiVmenXibjVW¬£Xhlr¤c ryjVenmrticm¤ −A Uk + H(Uk) ∈ Im(A − α Id) °Srr tXhlgh|W7XenTVmpc³Vm>jªefaX[miKenlgrddj&X[|drtW$|tmi>dXryW~Lrycnmenmrtienr/&rtW7~VjdegX[|i>|t~V~Vlgr²¢b©
mW$|Regmryi$r¤


































ÁVegTVmpc}lgXhcnjVªe]tX&iX&l|mcnX enTVXp|tcgc mp&|t´lnXc jVe[rt¤4D A  F Á


















G, F : [0, 1] × R → [0, +∞) |lgX±c jTegT|Re G, F |lgX±W7Xh|tcnjVl|¬VX
STX±¤§jVi"egmryic




mc[rti yX¢´Á @LA  B
∀r ∈ R, G(., r), F (., r) |lgX±miKegX&tl|¬X rti (0, 1) @LA ; B
G(t, 0) = min{G(t, r), r ∈ R} = 0 |i£ F (t, 0) = 0. @LA  B
Y[rR X±miKenlgrddj&X]egTVXiVrtenmrtir¤	X|¥>cnrtjdenmrtiÂÁVcnjV~LX&lc ryjVenmrti|icnjV¬cnrtjdenmrtijcnXh0TVX&lgXt°
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{
u ∈ W 1,∞loc (0, 1)
⋂
C0[0, 1]
−u”(t) + G(t, u′(t)) = F (t, u(t)) + f 1 D′(0, 1)
@LA  B
 	 5 .P'1
=
" ≥ (9'  $C59$#
 " ≤ (9' $9$#
60¹ 	¯d!   ¦zi @)A  B
u ∈ W 1,∞loc (0, 1)
ÁjcnmiV @)A ; B X$T|tX
G(t, u′(t))
|ti
F (t, u(t)) ∈
L1loc (0, 1)
°#"}X&i£XX yX&lga7enXhlnW mi @LA  B W$|¥yXhccnX&icnXt°
STVmpcXhi|¬VXhcj£cenr>c eg|RegX enTVXW$|milnXc jªer¤enTVmpc~|t~£Xhlh°
$&% ¹b½  ¹ 	  (' 3$$*
H:
)*,+-  
f ∈ M+B (0, 1)










w ∈ W 1,∞loc (0, 1) ∩ C0[0, 1]























cnrtW7X±lgXhcnjVªecmi DÔ F ÁND  F °




w ∈ W 1,∞0 (0, 1), w ≥ 0
mi
(0, 1)




ÁcnX&X D AF Á|ti¦lnXhW$|lg¥ETVX&lgXenT|e
w
mpc/|¨cnjV¬cnrtjdenmrti®r¤enTX>~Vlgrt¬VX&W
@LA  B °















m¤ |r| < n






′ dXhiVregXhc|7c X"egmryi0rt¤egTVXc j¬Ldm ;X&lgX&iKenmp|´rt¤ G mªegTlnXc ~LXheegr r °STVXhi
Gn
cg|Regmc µXhc @LAPA B © @)A  B |i£













un+1 ∈ W 1,∞0 (0, 1)











egr$miVµiVmefa0mi @ t B °QRVrylenTVmpc}Xm
iX&XhcnrtW7X±Xhc enmW7|enXc~|tcgcnmiVenregTVXmW7mªe°
¹ 	 	 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a(t) v′(t) ∈ L1loc(0, 1)
−v′′ − a v′ ≥ 0 1 D′ (0, 1)
@  ACB
 9
v ≥ 0 1 [0, 1]  `dX&X|~VlgrKrt¤mi D AF¹ 	 	  <;  9

u ∈ W 1,1loc (0, 1)  v, v ∈ L∞(0, 1)
 







v ≤ u ≤ v 1 (0, 1)
−u′′ ≤ µ 1 D′ (0, 1)
−v′′ ≥ µ 1 D′ (0, 1)
@ t B
 9
u ∈ W 1,∞loc (0, 1) 
 
|u′(t) | ≤ 1
d(t; a, b)
(c(a, b) + ||v||L∞ + ||v||L∞ + ||µ||MB )
@ ; B
(9,1
0 < a < b < 1 @? 9	 d(t; a, b) = min(b − t, t − a)   c(a, b) &$  :$
 
E 5 1 ?
a

b w%X&W7W$| @ d° EB Á%m³~Vlnr bmpdX
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w ≤ u ≤ un ≤ w
−u′′ ≤ µ 1 D′ (0, 1)






L∞loc(0, 1)  ½Â½[½  ¹ 	 	  :; wÂXe







θ = v − u cg|Renmpc µXhc
{ −θ′′ ≥ 0 mi D′(0, 1)






















−θ′′ + µ ≤ c(a, b) + ||v||∞ + ||v||∞ + ||µ||MB(0,1)
@  EB
Z]c miV$|7c mW7mp|legXhTVimoKjVXyÁVXdXdj&X]egT|Re¤§ryl
a < x < y < b,
X T£|tX







(b − x)u′(x) ≤ (b − x) ( c(a, b) + ||v||∞ + ||v ||∞ + ||µ||MB(0,1))







u(y) − u(a) ≤ (y − a)(c(a, b) + ||v||∞ + ||v||∞ + ||µ||MB(0,1) ) + (y − a)u′(y).
@ ; ACB
STX&iXdXdj&X]egTVX±¤§rtrRmiV7jVimª¤§rylnW-rd&|t´Xhc enmW7|enX
∀x ∈ [a, b] , ||u′(x) || ≤ 1
d(x; a, b)
(c(a, b) + ||v||∞ + ||v||∞ + ||µ||MB(0,1))
@ ;y B
TX&lgX
d(x; a, b) = min(x − a, b− x).  ½Â½½  ¹ 	 	  	 
 Sa>X&W7W$| @ V°  B ÁdX±T|tX
u ∈ W 1,∞loc (0, 1)
|i
∀x ∈ [a, b], ||u′(x) || ≤ c(a, b) + ||v||∞ + ||v||∞ + ||µ||MB(0,1).
@ ;P; B
òò ÎVù ö9W û
 !.P ! :
I®X±enTX&i¨ryic mpdXhlegTVX±¤§jVienmrti




mi D′ (a, b)





















−θn ϕ′′ ≤ c(a, b)
@ ;y B
θn = w − un
rti yX&lgtX}egr
w − u mi L∞(0, 1) @ ; EB
|ti|~V~Vabmi7v]cn&rtm c enTX&rtlgX&WÁbegTVXXhW7W7|¤§ryrR}ch°
  ½Â½½  % ¹  % ¹b½  ¹ 	   (' °Rmlgc eX~lnr yX
w ≤ un+1
¤§rtl}|t
n ≥ 0 @ ;K B
ST£|iV¥dcenr @  B |ti0enTVXdX&µiVmenmrtir¤
w
ÁdXrt¬de|mi
− (un+1 − w)′′ + G(u′n+1) − G(w′) ≥ 0
mi D′ (0, 1) @ ; EB




− (un+1 − w)′′ + an (un+1 − w)′ ≥ 0
mi D′ (0, 1)
un+1 − w ∈ W 1,10 (0, 1)
an (u
′
n+1 − w′) ∈ L1(0, 1)
@ ; 	EB
TX&lgX
an ∈ ∂G(., u′n+1) ∈ L1(0, 1)




mT~Vlgr tXc @ ;K B °
w%Xe}jcirR2~Vlgr tX ¬Ka0mi£dj"egmryienT|e




n ≥ 0 @ y B
Rrtl
n = 0
Ádj£c miV @LA PB Á @ t B X±yXe
{
w − u1 ∈ W 1,1loc (0, 1) ∩ C0[0, 1]
−(w − u1 ) ≥ 0
mi D′(0, 1)
@  ACB
v[~V~VabmiVX&W7W$| @ d°Ô B XT£|tX
w − u1 ≥ 0
°wÂX&ejc±|tcgc jWX
un ≤ un−1 ≤ w
Á´egTVX&i·¤§lnryW








un − un+1 ∈ W 1,10 (0, 1); (w − un) ∈ W 1,1loc (0, 1) ∩ C0[0, 1]
−(un − un+1)′′ + G(u′n+1) − G(u′n) ≥ 0
mi D′(0, 1)
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un − un+1 ∈ W 1,10 (0, 1)
−(un − un+1)′′ + an(un+1 − un)′ ≥ 0
mi D′(0, 1)
an ∈ ∂G(t, u′n+1) ∈ L1(0, 1)
@ E; B
{
w − un ∈ W 1,1loc (0, 1) ∩ C0[0, 1]
−(w − un )′′ ≥ 0
mi D′(0, 1)
@ t B
v[~V~VabmiVX&W7W$| @ d°Ô B ÁdX±dXhdj£X
un+1 ≤ un ≤ w
mi
[0, 1]
TVmT0~Vlgr tXhc @ y B ¬ba$midjenmrtiÂ°
Ã W~rRabmiV$XhW7W7| @ d° EB ÁVX/ryijdX±egT|Re
un
mc[¬£ryjVidXmi





























||u′n||L∞(a,b) ≤ K(a, b) ( c(a, b) + ||w||L∞(0,1) + ||f ||MB + ||w||L∞(0,1))
@ K B
TX&lgX
K(a, b) = 1/η
|ti








0 < a < b < 1
G(t, u′n+1) , F (t, un) → G(t, u′) , F (t, u)
|° Xy°
t ∈ (0, 1). @  EB
  i0enTXrenTX&lT|ti´Ád¤§ryl}|V° X
t ∈ (a, b)
|G(t, u′n+1(t)| ≤ max
|r| ≤C′ (a,b)
|G(t, r)| = θ(t) @ b B
|ti
|F (t, un(t))| ≤ max
|s|≤max( ||w||L∞(0,1), ||w||L∞(0,1))
|F (t, s) | = θ̂(t) @  EB
|ti
θ, θ̂ ∈ L1loc (0, 1)
¤§lnryW @LA ; B °JZ[cnmiV7wÂXh¬£Xc yjVX cdrtW7mi|RegX &rti tXhlnyX&i&X]STVXhrtlgX&W @ cnX&XMD %FHB Á
X|pc rT|yX
G(t, u′n+1), F (t, un) → G(t, u′), F (t, u)
mi
L1(a, b)
lgXhcn~£X"enm tXha @  	EB
Y[rRÁdXh|i~|tcgcenrenTXmW7mªe[mi @ t B Á|ti0mª¤
ϕ ∈ D (0, 1) mªegTcnjV~V~Lrtlner¤ ϕ ⊂ [a, b] enTVXhi
0 = limn→∞ 〈−u′′n+1 + G(u′n+1) − F (un) , ϕ 〉
= 〈−u′′ + G(u′) − F (u) , ϕ 〉
@  B
TX&lgX 〈., .〉 VX&iVregXhcenTVXdj|tmefa·~£|mlnmiVE¬LXefX&Xhi D′(0, 1) |i D(0, 1) °®STVmcryW7~VX&enXcegTVX~lnrbr¤f°
òò ÎVù ö9W û
A  !.P ! :
  .	/¯
$
 0 1  ! 
zi¦egTVmpccnXhenmrtiX>~VlgXhcnX&iKeenTX4ibjVW7X&lgmh|JW7X&enTVrd¦egr·cnrt tX7enTX4XhoKj|enmrti @LA B ° RrtlgW$|a·enTVX
menXhlg|enm tX]WX&enTVrdryicfeglnj£"e|cnXhoKjVXhiX r¤%ibjVW7Xhlnmp&|t;cnrtjdegmryic³rt¤ @  B mi
H10 (0, 1)
mªegT|/µlcfe
yjVXhcgcmTmpc|7c jV~LX&lcnrtjdenmrtir¤ @)A B ÁVmiryjVl}&|yc X|7cnrtjdenmrtir¤enTVX~Vlgrt¬XhW @)A EB °
STVXhienTVX|tyrtlgmªegTVW-&|ti0¬LX±¤§rtlgW/jVp|RegXh0miegTVX±¤§rtrRmiV7|²a >
A%B Rmi
w ∈ H10 (0, 1)
cnjT0enT|e >
− w′′(t) ≥ F (t, w) + f mi (0, 1) @  ACB












SregT­~Vlgrt¬XhW7c @  ACB |i @ t B |lgX/irtiVmiXh|lÁ;|i¨m¤ @  ACB T|yX/|4cnrtjdenmrti%ÁLmiEegTVX&rylnXhW
2.3X~Vlgr tXegT|Re @ t B T|tX}|tcnr|cnrtjdenmrtiÂ°	wÂX&ejccfe|lneJ¬ba&rticnmVX&lgmiV±egTVX}ibjVW7X&lgmp&|lnXc ryjdegmryi
rt¤~Vlgrt¬XhW @  ACB °
%  	   /6 ') 6" 
  !"




















−δ′′(t) − ∂F (t,w
k)
∂r
δ(t) = (wk)′′(t) + F (t, wk) + f
mi
(0, 1)
δ(0) = δ(1) = 0
@ ; B
STX&i¨Xh|yTmªegX&l|Renmrti¨XT|yX±enr4cnrt tX±egTVXmiXh|l[~Vlnry¬VX&W @ ; B °}Sr$enTVmpc |mW Xryic mpdXhlnX|
Xh|t¥7¤§rtlgW/jVp|Regmryi0rt¤%egTVX~Vlgrt¬VX&W'|ti0µiVmenXXhXhWXhiKeW7X&enTVrd´°
Sr­cnmW7~Vmª¤§a·enTX$enX&¢KeX>lgX¤§rylnWjVp|RenX @ ; B mi¦enTX$¤§rtrRmiV¨|²a>µi




− v(t)′′ + c(t) v(t) = h mi (a, b)
v(a) = v(b) = 0
@ R B
TX&lgX




c(t) ∈ L2(a, b) ÁmenTVryjde4|ibalgXhc enlgmp"enmrti0mime[c mti%°-I®X|tcgcnjVW7X
c∞ = ||c||L∞(a,b)
¬LrtjidXhÂ°





V = H10 (a, b)
enTX&ienTVXXh|t¥$¤§rtlgW/j|enmrti @ R B lnX|tVc >
µ£i
v ∈ V : a(v, w) = (h, w) ∀w ∈ V @ t B
×§ñòÂ×Øâ
 	









a(v, w) = (v′, w′) + (c(t) v, w)
@ y B
ST£|iV¥dcenregTVXq	rtmi&|tlnk miXhoKj|mefa>XT£|tXP>
(v′, w′) = ‖w′‖2L2(a,b) ≥
co






















STVX7|mW r¤³enTVmpc±c X"enmrti­mc]enrmiyeglnrddj£XegTVX>`dTb|tl /r tX&lgp|~V~VmiV>dryW$|mi·dXrtW7~Lrycnmªegmryi








(a, b) = ∪mi=1(ai , bi)
|i










k ≥ 0 Á m cnXhoKjVXhiXc vki , i = 1, ...m
cnrt bmiVegTVX±¤§rtrRmiV~Vlgrt¬VX&W$c >
{
−(vk+11 )′′(t) + c(t) vk+11 (t) = h
mi
(0, b1)
vk+11 (a) = 0; v
k+1






i = 2, ...m − 1
{
−(vk+1i )′′(t) + c(t) vk+1i (t) = h
mi
(ai, bi)










{ −(vk+1m )′′(t) + c(t) vk+1m (t) = h
mi
(am, 1)




m (b) = 0
@
  B
STX R|lgm|enmrtiVi£|Â¤§rylnWjVp|Renmrti¨rt¤enTVXr tXhlnp|~~Vmi4`dTb|tl W7XegTVrd¨¤§ryl}enTX~Vlgrt¬XhW @ ; B &|ti
¬LXc eg|RegXh|tc¤§ryrR}c&ÁVcnXe
V = H10 (a, b)
Á
V 0i = H
1





v′(t) w′(t) + c(t) v(t) w(t) dt
@
 ; B
òò ÎVù ö9W û
A  !.P ! :
 m tXhi
v0 ∈ V Ácnrt tX]¤§rtlX|tT k ≥ 0 >









i = 2, ...m − 1





2 = vk + η̃ki
@
  B
ηkm ∈ V 0m : ai(ηkm, wm) = (f, wm) − ai(vk, wm); ∀wm ∈ V 0m
@
EB







































k ≥ 0 Á 2 cnXhoKjVX&i£Xhc vki , i = 1, 2
c ry bmiVenTVX±¤§ryrRmi~Vlgrt¬XhW7c >
{
−(vk+11 )′′ (t) + c(t) vk+11 (t) = h
mi
(a, β)
vk+11 (a) = 0; v
k+1






−(vk+12 )′′(t) + c(t) vk+12 (t) = h
mi
(α, b)




2 (b) = 0
@  B
Y[rR enr~Vlgr tX/enTVX$ryi tX&lgtXhiX/r¤³egTVX>`dTb|tl r tXhlnp|~V~miV0drtW$|mi¦dXh&rtW7~£rKc menmrti®|trt©
lgmenTVW |~V~VmXh4enr$~Vlgrt¬VX&W @ R B XryicnmdXhlefr7~Vlgrt¬VX&W$c >
{
− v1(t)′′ + c(t) v1(t) = h ∈ (a, β)




− v2(t)′′ + c(t) v2(t) = h
mi
(α, 1)

















I menT0enTX lgXhc enlgmp"enmrti @  B X±&|ticnjV~V~LrycnX[egTVX±X¢dmpcfegX&i&X]rt¤|c ryjdegmryi4rt¤ @ ; B mi
C(a, β)
|i£0|
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||dk+2||∞ ≤ γ ||dk||∞








− dk+1(t)′′ + c(t) dk+1(t) = 0 mi (a, β)
dk+1(a) = 0
|ti








− ek+1(t)′′ + c(t) ek+1(t) = 0 mi (a, β)














ϕ(t) = |ek+1(β)| sin(
√
c∞ (t − a))
sin(
√
c∞ (β − a))
ÁdenTVmpc}cnrtjdenmrtimpcjViVmpoyjX|i~Lrycnmªegm yX m¤




°ziegT|Re[h|tcnX ||ϕ||∞ = |ek+1(β)| °
STVXVm;X&lgX&i&X
z = ϕ − dk+2 mcegTVXc ryjVenmrtir¤)>
{


















dk+2 ≤ ϕ ≤ |ek+1(β)| °
z¶¤	iVrR
z = ϕ + dk+2
X±T|tX
{









z ≥ 0 |i£ −ϕ ≤ dk+2(t) Á ∀ t ∈ (a, β) °STVXhienTVXmiVXhoKj|tmefa ||dk+2||∞ ≤ |ek+1(β)| ≤ ||ek+1||∞ TVrtpVch°Sr$~Vlgr tX}egT|Re |ek+1(β)| ≤ γ ||dk||∞ menT γ < 1 X±&rticnmpdX&legTVXXhoKj|enmrtiN>
{
−φ(t)′′ − c∞ φ(t) = 0
mi
(α, b)
φ(α) = |dk(α)| |ti φ(b) = 0
@
  B
òò ÎVù ö9W û
A  !.P ! :
STX]cnrtjdenmrti>rt¤ÂenTmcXhoKj|enmrti>mpc³ym yX&i>¬ba>
φ(t) = |dk(α)| sin(
√
c∞ (b − t))
sin(
√
c∞ (b − α))
°STVmpccnrtjdenmrti4mc
~Lrycnmenm tX±mª¤





φ(t) ≥ |ek+1(t)| ∀ t ∈ (α, b) °
veegTVmc[cfegX&~X&rticnmVX&l
z = φ − ek+1 °JSTX&i z mcegTVXcnrtjdenmrtir¤)>
{
− z(t)′′ + c(t) z(t) = (c(t) + c∞) φ(t)
mi
(α, b)




z ≥ 0 |i4enTX&i φ(t) ≥ ek+1(t) ¤§rtl}| t mi (α, b) °z¶¤JiVrRNX/ryic mpdXhl
z = φ + ek+1
XT|yX|pc r
z ≥ 0 ¬LXhh|jcnX z(t) mpcegTVX/cnrtjdenmrti¨rt¤egTVX¤§ryrRmiVXoKj|RegmryiN>
{
− z(t)′′ + c(t) z(t) = (c(t) + c∞) φ(t)
mi
(α, b)
z(α) = |dk(α)| + dk(α) , |ti z(b) = 0
@
  B





c∞ (b − β))
sin(
√






zi¨ryijcnmryi0menTegTVXlnXcfeglnmp"egmryi @ R B XT|tX ||dk+2||∞ < ||dk||∞ °Z]c miV0enTVX$cg|W7X/egXhTVimoKjVXX~Vlgr tX/enT|e ||ek+2||∞ < ||ek||∞ mª¤XT|tX @  B ° Rmlcfe±X~lnr yX[egT|Re ||ek+2||∞ ≤ |dk+1(α)| °³SrenTVmpc}|mW'Xryic mpdXhlegTVXXhoKj|enmrtiN>
{
−λ(t)′′ − c∞ λ(t) = 0
mi
(α, b)




λ(t) = |dk+1(α)| sin(
√
c∞ (b − t))
sin(
√
c∞ (b − α))
° STVmpc7c ryjdegmryi«mpc~£rKc menm tXm¤















− z(t)′′ + c(t) z(t) = (c(t) + c∞) λ(t)
mi
(α, b)














z(t) = λ(t) − ek+2(t) enTVXhi z(t) mpcenTXc ryjdegmryi0rt¤egTVX±¤§rtrRmiVXhoKj|enmrtiN>
{
− z(t)′′ + c(t) z(t) = (c(t) + c∞) λ(t)
mi
(α, b)













z¶e}mpc}|iXh|yc a0rti£c XoyjX&i&X[egT|Re |ek+2(t)| ≤ λ(t) |tiX&rti&jVX ||ek+2||∞ ≤ |dk+1(α)| °
×§ñòÂ×Øâ
 	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Y[rRX~Vlgr tX³enT|e |dk+1(α)| ≤ γ |ek(β)| °Sr enTVmpc	|mW X&rticnmVX&lenTVX¤§rtrRmiV]~Vlgrt¬VX&W?>
{









η(t) = |ek(β)| sin(
√
c∞ (β − t))
sin(
√














z(t) = η(t) + dk+1(t)
enTVXhimªe  cegTVXcnrtjdenmrtir¤enTVX±¤§ryrRmiXoKj|RegmryiN>
{


















z(t) = η(t) − dk+1(t) mªe 
egTVXcnrtjdenmrtir¤)>
{






















c∞ (β − α))
sin(
√






I®X[ryijdX}enT|eJenTVX `dTb|tl r tXhlnp|~~Vmi dryW$|mi>dXh&rtW7~£rKc menmrti7W7XegTVrd$|~V~mXhegrenTVX
~lnry¬VXhW @  B ryi tX&lgtXc&°
  	   /6 '0"6!"@ 
 5 






w̄ ∈ H10 (0, 1)
|4cnrtjdenmrti·r¤enTX~Vlgrt¬XhW @  ACB °v}~~VmiV0enTVX7Y}Xhenryi






























+ F (t, uk) + f
θ(0) = θ(1) = 0
@
	 ; B
òò ÎVù ö9W û
A  !.P ! :





















































f = 8. ∗ δ 1
3
Á W  A 
 	   /6 '16!'
STX]|trylnmenTW miKenlgrbVjX$mi>enTVX ~VlgX bmryjcJcnXhenmrti>T|yc³¬LX&Xhi>mW~XhWXhiKenXh4ibjVW7X&lgmh|a¤§rtlenTVX
W7rddXh´~Vlnry¬VX&W @ ; B menT
p = q = 3
|i£
f = δ 1
3
°




u(0) = u(1) = 0
|i






























 ! #"%$&$')(*,+-.%$$')(/'01 3241# 5 
62879
:$ A 























−u′′(t) + α(t) |u′(t)|q = β(t) |u(t)|p + f mi (0, 1)




































òò ÎVù ö9W û
A  !.P ! :
































































f = 5. ∗ δ 1
2
Á W  dÁ ~  3;VÁ o  ]












evolution of the number of sub−domains
RmtjlnX±>«X¢V|W7~VX
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;yV°




  %$	9$°V£°dziVXoyj£|B°VqJjVlgXv}~V~VB°£\­|RenT%° ' @ tty B °
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